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SOME POINTS IN CONNECTION WITH THE 
SANITATION OF ARMIES IN THE FIELD. 

BY It. CALDWELL, F.R.C.S., D.P.tt., 
Maior R.A.M.C. 

THE events of the past two years and upwards, as regards South 
Africa, are a fruitful source of object-lessons concerning the sanita- 
tion of armies in the field, and their careful consideration should 
be a matter both of duty and interest on the part of all engaged in 
the maintenance of the physical well-being of the soldier. There 
is in particular one salient feature which can scarcely fail to strike 
the attention of even the faintly interested reader of the published 
casualty lists. It is the striking decrease of deaths from enteric 
fever and dysentery as contrasted with the appalling mortality 
from these diseases which occurred in the earlier days of the war. 
Although the cause of this decrease has not yet received full investi- 
gation, and as in consequence it would be unwise to indulg~ in 
anything approaching absolute assertion, there is strong evidence 
that both officers and men, as a result of bitter experience, are 
now actively aware of certain measures on which their lives and 
safety must largely depend. Refuse and f~ecal matter are regularly 
covered or removed from the vicinity of camps, drinking-water is 
boiled, Berkefeld filters are in frequent use and periodically steri- 
lized, and a variety of other sanitary precautions punctually carried 
out. When the above facts are considered, it would appear more 
than likely that the present comparative immunity from sickness 
is due less to climatic conditions than to our own efforts in the 
direction of an improved system of sanitation, and the evidence 
that the above is actually the case cannot fail to be strengthened 
by the fact that the present summer months, which might, in the 
view of past experience, have heralded the return of the mortality 
of the preceding year, are drawing to a close without causing the 
realization of those apprehensions which their advent could scarcely 
fail to cause. In our present statdof knowledge it is difficult to specu- 
late as to many of those ultimate causes which have brought about 
this happy'result, but the more practical aspect of some of the main 
conditions which have presumably affected it is worthy of attention. 

Water.--In the earlier stages of the campaign any extended 
method of water purification was found to be a matter of impossi- 
bility, but at present, with increased facilities of transport and for 
communication, the Berkefeld filter is finding its proper field of 
utility in camp sanitation. Boiling after filtration is an additional 
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safeguard, as it should never be forgotten that after a few days' use 
germs are to be found in the filtrate in a living condition, and 
should the essential sterilization of the filter have from any cause 
been omitted, the object of the process will of necessity have been 
defeated. Filters should be sterilized at least weekly in boiling 
water. Where Berkefeld filters are not obtainable, boiling only 
must be relied on. This matter, however, on service presents 
serious difficulties. Firewood is not always obtainable in suf- 
ficient quantities for the purpose, and a limited supply of firewood 
thus means a limited supply of water. The result may be disastrous, 
for the soldier--and notably the young soldiermwill not hesitate to 
quench his thirst from the first water-supply available, altogether 
irrespective.of its source or purity. The question of administra- 
tion is also one which bristles with difficulties, particularly in large 
camps, and a constant watch has to be kept on those entrusted with 
the duty to see that the process is faithfully carried out, and mili- 
tary exigencies do not always permit of the additional labour and 
trouble entailed being ~hrown on either officers or men. On the 
whole, filtration through the Berkefeld filters appears to be the most 
practical means of water purification we possess for troops in the 
field, but it is absolutely essential that periodical sterilization of 
the filters should never be omitted. It  is well that all drinking- 
water should, if possible, be filtered, no matter wha~ its source or 
apparent purity. Only a complete chemical and biological analysis 
can tell us of safety, and this in the field is a matter of impossibility. 
Water.carts require constant and careful supervision. Dust and 
dirt, possibly bearing germs of disease, frequently find their way 
into their interior, and for this reason frequen~ flushing with 
boiling water should be carried out. Covers should be carefully 
attended to, and every effort made to prevent the ingress of any 
form of extraneous matter. I~ is most desirable that a belief in the 
purifying effects of certain chemicals--and notably alum--should 
be for ever consigned to the limbo of antiquity, as such procedures 
only serve to distract the attention from adequate measures for 
preventing water-borne disease. It should not be forgotten that, 
as a rule, soluble poisons of either mineral or organic origin would 
be unaffected by either boiling or filtration. 

Disposal of Refi~s~.NConstant inspection of latrines and refuse- 
pits is essential; both are a feeding-ground for flies, which, after 
crawling over every form of filth, carry portions of their unsavoury 
repast still adhering to their bodies to cooking utensils and food, 
and may thus prove a fruitful source of more than one disease. 
£ liberal and frequent use of earth as a covering for refuse should 
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obviate this danger. Latrines should be shallow rather than deep. 
It is well known that nitrifying organisms reside in the upper 
layers of the soil, and it should be our.object to bring fmcat matter 
under their influence as rapidly as possible. A latrine pit several 
feet deep would have its contents removed from the influence of 
the organisms in question, and would probably assimilate itself in 
some sense as regards action to the ordinary septic tank, and as 
the resulting liquid would percolate through the soil, the danger 
to neighbouring water-supplies is obvious. Substances, such as 
chloride of lime, carbolic powder, etc., act as deodorants rather 
than as disinfectants. It is impossible that they can be brought 
into complete contact with the material which they are supposed to 
disinfect, and in the case of chloride of lime the evolution of the 
active agent (chlorine) depends on the addition of an acid, which 
may or may not be present, and, as stated by Dr. Louis Parkes, 
" i t  tends to dissolve the albumin of flecal and other matter;  its 
powers, however, may be entirely exhausted upon such organic 
matter, and bacteria may in .consequence escape." 

Biscuit.--The prolonged use of biscuit is doubtless responsible 
for loss of teeth and resulting dyspepsia, and as it is a well-known 
fact that the condition of the alimentary canal is an all-important 
factor as regards liability to these diseases to which the soldier on 
service is peculiarly liable, the importance is at once apparent. 
Field ovens are readily made, and should be in regular use, when- 
ever flour can be issued. 

Baking powders, provided that they do not contain injurious 
constituents, notably alum, are superior to yeast, as the latter 
requires considerable skill in manipulation, in default of which the 
process of baking is likely to result in a most unwholesome bread. 

Pollution of Soil.ICamping grounds, and especially the interior 
of tents, rapidly become foul, and, when possible, the position of the 
camp should be frequently changed, or, as an alternative measure, 
the tents may be repitched on fresh ground. After a varying period 
enteric fever and dysentery almost invariably make their appearance 
in every camp, and this in cases where the importation of these 
diseases can be absolutely excluded, and where the locality has not 
been previously occupied by troops, or otherwise inhabited. Such 
a fact would tend to show that micro-organisms in the upper layers 
of the soil may assume a pathogenic rSle under the influence of 
organic pollution. Such a fact would be quite in accordance with 
the opinions of certain observers as to the capacity of non-pathogenic 
organisms for acquiring virulent properties. For instance, Rouse 
and Rodet state that the colon bacillus, when grown in sewage, is 
able to impart a disease clinically indistinguishable from typhoid 
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fever, and "a  progressive development of the property of infective- 
ness" (Thorne-Thorne), culminating in an outbreak of true diph- 
theria, has long been noted in cases of sore throat. 

Whether the organisms blown in the dust from horse lines can, 
under certain conditions of the alimentary canal, produce specific 
disease, is at present a matter for speculation only, but it would be 
well to provisionally admit such a possibility and take precautionary 
measures accordingly. Although horse refuse should be, and is, 
most carefully removed, its presence in the form of dust is unavoid- 
able in camps occupied by mounted troops. 

When afield hospital forms part of a camp, care should be taken 
that all urinals~ and close stools are partially filled with strong 
carbolic lotion, or other disinfectant, before use. Patients' excre- 
tions are by this means to some extent disinfected at once, and 
their powers for evil materially lessened. It should never be for- 
gotten that the urine of patients convalescent from typhoid may 
contain the specific organism of the disease for an indefinite period. 

There are, of course, many points in connection with the sanita- 
tion of the soldier in the field which have not been touched upon 
here : the question of clothing, the nature and construction of tents, 
the possibility of the introduction of disease through the medium • 
of preserved foods--notably the highly seasoned offal sold at times 
under the designation of "potted meats "--are all subjects which 
will well repay investigation and thought, but which comprise 
material too extensive to be considered here. The writer has there- 
fore contented himself with drawing attention to certain measures 
whose nature would tend to a diminution of the sickness already 
referred to, and to the utility of which his attention has been par- 
ticularly drawn in the discharge of his daily duty. 

Since the above was written the official figures relating to enteric 
fever in the army in South Africa for December, 1901, to Feb- 
ruary, 1902, have been published. They are as follows: 6,379 
admissions and 953 deaths. For the like period during the pre- 
ceding year there were 5,905 admissions and 1,042 deaths. These 
figures certainly do not bear out my statement relative to improved 
health of troops, but it must be remembered that they refer to 
enteric fever only and not to other diseases due to defective sanita- 
tion. ~Ir. Brodrick stated in the House on Tuesday, May 6th, 
that most of the cases now come from the moving columns, and 
that comparatively few occur in the camps and stationary garrisons, 
where special precautions are now being carried out. That any 
decrease of the disease is due to these precautions can scarcely be 
doubted. To carry out efficient sanitation on " t r e k "  is, under 
existing conditions, almost a matter of impossibility. 


